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STATIC  TEST  OF  THE  DAYTON  WRIGHT  TA-3  AIRPLANE 


Airplane:  Day  ton- Wright  TA-3. 
Type:  XIV. 

Total  weight  :  1,738  pounds. 

Wing  cellule  weight:  335  pounds. 
Wing  area,  229  square  feet. 


SUMMARY  OF  RESULTS. 

I  Engine :  Le Rhone,  89  horsepower. 

*  Description :  The  Dayton-Wright  TA-3  is  a  two-place, 
'  side  by  side,  training  biplane.  The  wing  spars  and  ribs 
!  are  wood.  The  fuselage  and  tail  surfaces  are  of  steel  tube 
j  construction. 

RESULTS  OF  TEST. 


Pounds  per 

Date. 

Fart  tested. 

Load 

required. 

square  foot 
or  factor 

Failed  at. 

Weight. 

Failure. 

supported. 

Jim.  27,1922 

Horizontal  stabi- 

35  pounds 

40  pounds 

None . 

0. 98  pounds 

None. 

lizer. 

per  sq.  ft. 

per  sq.  ft. 

per  sq.  ft. 

Do . 

...  do 

.do 

.  do . 

Do. 

Do . 

Elevator  control . . 

. do . 

Do. 

Jan.  2«,  1922 

Vertical  fin . 

30  pounds 

60  pounds 

. do . 

1.21  pounds 

Do. 

per  sq.  ft. 

per  sq.  ft. 

per  sq.  ft. 

Do . 

Rudder 

...do 

...  .do. 

0.98  pounds 
per  sq.  ft. 

Do. 

Do 

Rudder  control. . . 

. do...  . 

. do . 

Do. 

Jan.  30, 1922 

35  pounds 

20  pounds 

1.04  pounds 

Do. 

Do . 

per  sq.  ft. 

per  sq.  ft. 

per  sq.  ft. 

Aileron  control  . 

. do . 

. do . 

20  pounds 
per  sq.  ft.  1 

Link  connecting  twin  control  sticks  buckled. 

WING  CELLULE. 

Feb.  8, 1922 

High  incidence. . . . 

8 . 

;  7.5 . 1 

8 . 

1. 46  pounds 

The  lower  right  rear  wing  spar  attachment  fitting 

per  sq.  ft. 

pulled  out. 

Feb.  2, 1922 

Low  incidence. . . . 

I  5.5 . 

5.5 . 

None . 

. do . 

None. 

Jan.  31,1922 

Reverse  load . 

3.5 . 

3.5 . 

1 . do . 

Do. 

Mar.  18,  1922 

Six-foot  length  of 
leading  edge. 

Fuselage . 

Tail  skid . 

14 . 

9 

9 . 

The  leading  edge  sheared  off  at  the  face  of  the  spar. 

The  lower  right  longeron  buckled. 

The  fuselage  supporting  the  tail  skid  failed. 

Mur.  7, 1922 

7 . 

9.5 . 

10 . 

142. 5  pounds} 
1  7  pounds. . . .  j 

Mar.  31,1922 

30-inch  drop.. 

18-inch  drop. 

18-inch  drop. 

Mur.  30,1922 

Chassis: 

Stmts . 

7.5 . 

6 . 

6 .  ' 

The  left  rear  strut  buckled. 

Axle . 

7 . 

o...  .  i 

N  one 

60  pounds..  J 

Shock  ab¬ 

6.5 . 

6 . 

. do . 

sorber. 

OBJECT. 

This  static  test  was  conducted  for  the  purpose  of  deter¬ 
mining  the  structural  strength  of  the  Dayton-WYight  TA-3 
airplane  submitted  in  accordance  with  Contract  No.  407. 
This  airplane  bears  the  A.  S.  No.  64390. 

DATE  AND  PLACE. 

The  following  tests  were  performed  at  McCook  Field, 


Dayton,  Ohio: 

No.  Tate.  Tests. 

1.  Jan.  27,1922 . Elevator  and  stabilizer. 

2.  Jan.  28, 1922 . Rudder  and  fin. 

3.  Jan.  30,1922 . Ailerons. 

4.  Jan.  31,1922 . Wing  cellule  (reverse  flight). 

5.  Feb.  2, 1922 . Wing  cellule  (low  incidence). 

6.  Feb.  8,1922 . Wing  cellule  (high  incidence). 

7.  Mar.  7,1922 . Fuselage. 

8.  Mar.  30, 1922 . landing  chassis. 

9.  Mar.  18, 1922 . Leading  edge. 

10.  Mar.  31,1922. . Tail  skid. 

WITNESSES. 

Lieut.  0.  N.  Monteith.  K.  M.  Lane. 

Lieut.  E.  W.  Dichman.  W.  E.  Savage. 


Lieut.  C.  W.  Pyle.  E.  R.  Weaver. 


SUMMARY. 

WING  CELLULE. 

The  load  schedule  is  based  on  a  total  weight  of  1,738 
pounds  and  a  wing  weight  of  316  pounds. 

Reverse  loading. — Load  factor  required=3.5.  Center  of 
gravity  of  load  at  25  per  cent  of  the  chord.  Angle  of  in¬ 
clination  of  the  mean  chord =14  degrees,  trailing  edge 
down.  The  load  was  carried  to  a  factor  of  3.5  without 
failure. 

Low-incidence  loading. — Load  factor  required=5.5. 
Center  of  gravity  of  load  at  48  per  cent  of  the  chord.  Angle 
of  inclination  of  mean  chord=4°  36',  trailing  edge  down. 
The  load  was  carried  to  a  factor  of  5.5  without  failure. 

nigh-incidence  loading . — Load  factor  required =8.0. 
Center  of  gravity  of  load  at  28  per  cent  of  the  chord.  Angle 
of  inclination  of  mean  chord =10°,  leading  edge  down. 
The  upper  right  front  spar  at  the  outer  strut  point  failed 
at  a  load  factor  of  6.  The  right  upper  and  lower  outer 
panels  were  interchanged  and  reinforced  at  the  outer 
strut.  The  center  section  front  spar  fittings  and  fitting 
attaching  lower  rear  spars  to  fuselage  failed  at  a  load 
factor  of  8. 

Test  of  leading  edge  of  wing. — Load  factor  required =14. 
Leading  edge  failed  at  a  load  factor  of  9. 
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Ailerons. — Load  required =35  pounds  per  square  foot. 
The  compression  member  connecting  the  control  sticks 
failed  at  20  pounds  per  square  foot. 

ELEVATOR  ANI)  STABILIZER. 

Load  required =35  pounds  per  square  foot. 

Elevators  failed  at  40  pounds  per  square  foot. 

RUDDER  AND  FIN. 

Load  required =30  pounds  per  square  foot. 

Rudder  failed  at  60  pounds  per  square  foot. 

FUSELAGE  (IN  BENDING). 


Total  weight .  1, 738  pounds. 

Wing  area .  229  square  feet. 

Weight  per  sq.  ft .  7.  6  pounds. 

Weight  per  horsepower .  19.  5  pounds. 

Aerofoil  used .  U.  S.  A-27. 

Useful  load .  603  pounds. 

The  list  of  equipment  is  in  accordance  with  the  speci¬ 
fications  lor  this  type  of  airplane. 

Figure  1  is  a  plan  view  of  the  TA-3  airplane. 

Figure  2  is  a  front  and  side  elevation  of  the  TA-3  air¬ 
plane. 

WING  CELLULE. 


Load  factor  required  =  7. 

Load  on  the  engine  mount  was  carried  to  a  load  factor 
of  8  without  failure.  The  rear  portion  of  the  fuselage 
failed  at  a  load  factor  of  10. 

IMPACT  TEST  OF  TAIL  8KID  AND  FUSELAGE. 

Required  load:  Drop  of  36  inches  with  normal  load  in 
tail-low  position.  Fuselage  failed  at  18  inches  and  normal 
load. 

CHASSIS. 

Load  factor  required =7. 5. 

Struts  failed  at  a  load  factor  of  6. 

GENERAL  RECOMMENDATIONS. 

WINGS. 

Redesign  the  front  spar,  center  section  front  spar  fit¬ 
tings,  fittings  attaching  lower  rear  spars  to  the  fuselage, 
compression  membere  in  the  drag  truss  of  the  upper  wing 
at  the  outer  interplane  strut,  and  leading  edge  structure 
of  the  wing. 

Ailerons — Redesign  the  compression  member  connecting 
the  control  sticks. 


DESCRIPTION. 

The  wing  cellule  is  a  single  bay  biplane  with  inter¬ 
changeable  upper  and  lower  wings,  and  an  unusually  large 
center  section.  The  center  section  is  supported  forward 
by  two  tripods  of  steel  streamline  struts  and  aft  by  two 
struts  on  the  right  and  one  on  the  left.  There  are  adjust¬ 
able  interplane  N-struts  which  slope  upward  and  outward 
and  there  is  but  one  lift  wire  to  each  spar.  These  wires 
are  crossed.  The  one  landing  wire  is  in  the  forward  truss. 
Below  are  given  the  general  wing  characteristics: 

Section .  U.  S.  A. -27. 

Chord . 54  inches. 

Mean  gap . .  58J  inches. 

Stagger .  18  inches. 

Incidence  upper .  2°. 

Incidence  lower .  2°. 

Dihedral  upper .  2.  75°. 

Dihedral  lower.. .  2.  75°. 

Span  upper .  30  feet  ll|i  inches. 

Span  lower .  25  feet  10^  inches. 

Weight  of  wings .  335  pounds. 

WTeight  per  sq.  ft .  1.  46  pounds. 


None. 

None. 


ELEVATORS  AND  STABILIZER. 
RUDDER  AND  FIN. 


FUSELAGE  (IN  BENDING). 

None. 

FUSELAGE  (IMPACT  TEST  OF  TAIL  SKID  AND  FUSELAGE). 

Redesign  the  fuselage  where  tail  skid  is  mounted. 


CHASSIS. 

Redesign. 

GENERAL  DESCRIPTION. 

The  Davton-Wright  TA-3  airplane  is  a  two-place  side 
by  side  training  biplane.  The  wing  spars  and  ribs  are  of 
wood  construction  with  metal  interplane  struts.  The 
fuselage  and  tail  surfaces  are  of  steel  tube  construction 
welded  at  the  joints.  All  surfaces  are  fabric  covered.  The 
landing  gear  is  constructed  of  steel  tubing.  The  motor  is 
a  Le  Rhone  which  delivers  89  horse]»ower  at  1,250  revolu¬ 
tions  per  minute. 

The  desired  performance  is  as  follows: 

(a)  90  miles  per  hour  at  sea  level. 

(b)  ('limb  to  10.000  feet  in  15  minutes. 

(r )  Service  ceiling — 14, 000  feet. 

(/I)  Landing  speed  not  in  excess  of  45  miles  per  hour. 


The  wings  are  of  the  usual  wood  construction  with  spruce 
“  I  ”  section  spars  and  spruce  leading  and  trailing  edges. 
The  main  ribs  are  of  the  built-up  semitruss  type  with 
basswood  web  and  truss  members  and  split  spruce  cap 
strips.  There  are  three  compression  ribs  in  the  two-bav 
drag  truss.  These  are  of  the  box  type,  having  two  up]>er 
and  two  lower  spruce  flanges  and  Spanish  cedar  plywood 
sides.  The  ribs  are  laterally  braced  by  fabric  tape  which 
is  crossed  between  each  rib.  Details  of  the  wing  may  be 
seen  in  figure  3.  The  center  section  is  of  the  same  type  of 
construction.  Its  contour  is  broken  by  a  large  “triplex’  ’ 
glass  window  in  the  center  with  the  two  main  gas  tanks  on 
either  side.  Details  of  the  center  section  may  be  seen  in 
figure  4. 

PROCEDURE  FOR  TEST  (REVERSED  FLIGHT). 

The  wings  were  assembled  on  the  airplane  as  for  flight 
and  loaded  according  to  the  loading  schedule  in  figure  5. 
The  angle  of  inclination  of  the  wing  chord  to  the  horizontal 
was  14°  leading  edge  down,  and  the  center  of  gravity  of 
the  load  was  located  at  25  per  cent  of  the  wing  chord,  as 
specified  in  the  “  Handbook  for  Designers.” 

RESULTS. 

The  wings  supi>orted  a  load  factor  of  3.5  without  signs  of 
failure.  The  longest  of  the  forward  center  section  sup- 
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porting  struts  showed  lateral  deflections  of  }  inch  and 
^  inch,  respectively.  Figure  6  is  a  table  of  deflections 
and  Figure  7  shows  the  deflection  curves. 

DISCUSSION. 

The  wings  were  required  to  support  a  load  factor  of  3.5. 
conclusion. 

The  wings  supported  the  required  load  in  a  satisfactory 
manner. 

PROCEDURE  FOR  TEST  (LOW  INCIDENCE). 

The  wings  were  assembled  as  for  flight  and  the  airplane 
inverted  with  the  angle  of  inclination  of  the  wing  chord 
to  the  horizontal  (angle  7)  equals  4°  36'  with  the  trailing 
edge  down.  The  wings  were  then  loaded  according  to  the 
loading  schedule  in  Figure  8  with  the  center  of  gravity  of 
the  load  located  at  48  per  cent  of  the  chord  from  the  lead¬ 
ing  edge  corresponding  to  the  position  of  the  center  of 
pressure  at  low  incidence.  Angle  7  was  determined  as 
follows: 

Angle  of  incidence  a=0°  12'. 

0 = co  t- 1 L  /  D  *=  co  t“ 1  11.9. 
d=4°  48'. 
y=0-a= 4°  36'. 

RESULTS. 

The  wings  supported  a  load  factor  of  5.5  without  signs 
of  failure.  Figure  9  is  a  table  of  deflections  and  Figure  10 
shows  the  deflection  curves. 

DISCUSSION. 

The  wrings  were  required  to  support  a  load  factor  of  5.5. 
conclusion. 

The  wings  supported  the  required  load  in  a  satisfactory 
manner. 

PROCEDURE  FOR  TEST  (HIGH  INCIDENCE). 

The  wings  were  assembled  as  for  flight  and  the  airplane 
inverted,  the  angle  of  inclination  of  the  wing  chord  to  the 
horizontal  (angle  y)  equals  10°  leading  edge  down.  The 
wings  w'ere  then  loaded  according  to  the  loading  schedule 
in  Figure  11,  with  the  center  of  gravity  of  the  load  located 
at 28 percent  of  the  chord  from  the  leading  edge,  corre¬ 
sponding  to  the  position  of  the  center  of  pressure  at  high 
incidence.  Angle  7  was  determined  as  follows: 

Angle  of  incidence  a=17°. 

0=cot_,L  D=cot_l  8.2 
0=7°. 

7  =  0  — a=-10°. 

RESULTS. 

The  wings  failed  at  a  load  factor  of  6  in  the  following 
manner:  The  forward  spar  of  the  right  upper  wing  split 
longitudinally  through  the  routing.  The  split  was  about 
five  feet  long  and  appeared  to  have  originated  at  the  point 
of  the  interplane  strut  attachment.  The  lower  half  of  the 
spar,  at  this  point,  was  rotated  axially  and  clockwise,  as 
seen  from  the  pilot’s  seat,  crushing  the  light  plywood 
sides  of  the  compression  rib.  Figure  30  is  a  photograph 


of  the  failure.  Figure  12  is  a  table  of  spar  deflections  and 
Figure  13  shows  the  deflection  curves. 

DISCUSSION. 

The  wrings  were  required  to  support  a  load  factor  of  8. 
The  failure  seems  to  have  been  caused  by  the  combined 
effects  of  longitudinal  shear  and  a  couple  due  to  the 
eccentric  forces  of  the  interplane  strut  and  the  drag  and 
lift  wires.  Figure  14  shows  the  conditions  at  the  point  of 
failure. 

Because  of  this  local  failure  no  conclusions  could  be 
drawn  as  to  the  strength  of  the  wings  as  a  whole,  so  it  was 
necessary  to  strengthen  the  parts  in  the  locality  of  the 
failure  and  conduct  a  new  test. 

PROCEDURE  FOR  TEST. 

The  procedure  was  the  same  as  in  the  first  test.  The 
loading  schedule  may  be  seen  in  Figure  15.  The  repairs 
and  additions  to  the  wings  were  as  follows:  The  front  spars 
were  stiffened  by  J-inch  by  lj-inch  oak  blocks.  Four  of 
these  were  screwed  to  the  sides  of  the  spar  on  either  side 
of  the  interplane  strut  attachment  fitting  front  and  rear. 
The  routing  was  filled  with  spruce  blocks  where  necessary. 
The  compression  ribs  were  reinforced  by  a  A-inch  by  Sc¬ 
inch  white  pine  member  placed  against  the  outboard  side 
of  the  compression  rib.  The  right  upper  and  lower  wings 
wTere  interchanged.  Figure  31  showrs  the  repairs. 

results. 

The  wings  failed  at  a  load  factor  of  8.  The  lower  right 
rear  wing  spar  attachment  fitting  at  the  fuselage  pulled 
out  while  the  jacks  were  being  let  down.  Figure  32  is 
a  photograph  of  the  failure.  Figure  16  is  a  table  of  spar 
deflections  and  Figure  17  shows  the  deflection  curves. 
After  the  test  the  forward  center  section  support  fittings 
were  found  to  have  been  torn.  Figure  33  and  34  show 
this  failure. 

DISCUSSION. 

The  wingB  were  required  to  support  a  load  factor  of  8. 
The  above  fitting  pulled  out  before  the  wings  fully  sup¬ 
ported  this  load. 

CONCLUSIONS. 

The  wings  did  not  support  the  required  load  in  a  satis¬ 
factory  manner. 

RECOMMENDATIONS. 

It  is  recommended  that  the  lower  rear  spar  attachment 
and  that  the  upper  wings  in  the  region  of  the  interplane 
strut  attachment  be  redesigned. 

ELEVATOR  AND  STABILIZER. 

DESCRIPTION. 

The  elevator  and  stabilizer  are  constructed  of  seamless 
steel  tubing,  welded  at  the  joints.  The  stabilizer  is 
braced  with  wires  at  the  front  and  rear  spars.  False  ribs 
of  spruce  extend  from  the  leading  edge  to  the  forward  spar 
of  the  stabilizer.  The  elevators  are  interchangeable  with 
the  rudder.  The  control  horns  are  made  of  0.065-inch  flat 
steel  plate  with  spruce  stiffeners.  Details  of  the  elevator 
and  stabilizer  may  be  seen  in  Figure  18.  The  elevators 
are  not  balanced. 
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TABLE  OF  WEIGHTS  AND  AREAS. 


Weight. 

Area. 

Weight  per 
square  foot. 

Elevators . 

Pounds. 

10 

Square £eet. 
14.7 

Pounds. 

0.98 

Stabilizer . 

Wires . 

.98 

The  controls  are  of  the  usual  stick  type  with  cables  run¬ 
ning  from  the  horns  of  each  elevator  through  the  fuselage 
to  horns  on  the  torque  tube  to  which  the  two  control 
sticks  are  attached.  The  stabilizer  is  mounted  solidly 
on  the  fuselage  and  has  no  adjustment. 

PROCEDURE  FOR  TE8T. 

The  stabilizer  and  elevator  were  mounted  on  the  fuse¬ 
lage  as  for  flight,  and  a  spring  balance  was  attached  to  the 
control  stick  to  register  the  pull  on  the  stick.  The  sur¬ 
faces  were  then  loaded  according  to  the  loading  schedule 
in  Figure  19.  The  load  distribution  over  the  elevators 
was  such  as  to  place  the  center  of  gravity  of  the  load  at 
A  the  chord  from  the  hinge  center  line. 


connected  by  a  steel  tubular  link  in  order  that  the  rudder 
bars  may  turn  simultaneously.  The  two  cables  to  the 
rudder  are  attached  to  the  outboard  side  of  each  rudder 
bar.  The  connecting  link  is  always  in  tension. 

PROCEDURE  FOR  TE8T. 

The  rudder  and  fin  were  mounted  on  the  fuselage  as  for 
flight.  The  surfaces  were  then  loaded  according  to  the 
loading  schedule  in  Figure  21.  A  spring  balance  was 
attached  to  the  middle  of  the  foot  rest  of  the  rudder  bar  to 
which  the  control  cable  under  load  was  attached,  in 
order  to  register  the  force  on  the  foot  bar.  The  center  of 
gravity  of  the  load  on  the  rudder  was  located  at  A  of  the 
mean  chord  from  the  hinge  center  line. 

RESULTS. 

Figure  21  shows  the  deflections  and  results  of  the  test. 
The  rudder  and  fin  Were  loaded  up  to  60  pounds  per  square 
foot  without  a  failure,  after  which  a  permanent  warp  in  the 
trailing  edge  was  noted.  Figure  36  is  a  photograph  of  the 
warped  trailing  edge. 

DISCUSSION. 


RE8ULT8. 

Figure  19  shows  the  deflections  and  results  of  the  test. 
The  horizontal  tail  surface  stood  the  test  without  failure. 
They  were  loaded  up  to  40  pounds  per  square  foot,  after 
which  a  permanent  warp  in  the  trailing  edge  was  noted. 
Figure  35  is  a  photograph  of  the  warped  trailing  edge. 

DISCUSSION. 


The  rudder  and  fin  were  required  to  support  30  pounds 
per  square  foot.  They  supported  60  pounds  per  square  foot 
without  failure  in  the  surfaces  or  control  system. 

CONCLUSION. 

The  rudder  and  fin  are  too  heavy. 

RECOMMENDATIONS. 


The  required  loading  per  square  foot  for  the  stabilizer 
and  elevator  is  35  pounds.  As  the  surfaces  stood  a  load  of 
40  pounds  per  square  foot  without  failure  of  either  the 
surfaces  or  control  system,  it  is  evident  that  they  are  strong 
enough  structurally. 

CONCLUSION. 

The  elevator,  stabilizer,  and  control  system  have  suffi¬ 
cient  strength. 

RUDDER  AND  FIN. 

DESCRIPTION. 

The  rudder  and  fin  are  of  the  same  type  of  construction 
as  the  elevator  and  stabilizer.  They  are  made  of  steel 
tube,  welded  at  the  joints.  The  fin  is  braced  with  wires 
at  the  front  and  rear  spars,  and  has  false  nose  ribs  of  spruce. 
The  rudder  is  interchangeable  with  the  elevators  and  is 
not  balanced.  Details  of  the  rudder  and  fin  may  be  seen 
in  Figure  20. 

TABLE  OF  WEIGHTS  AND  AREAS. 


It  is  recommended  that  the  rudder  and  fin  be  redesigned. 

AILERONS. 

DESCRIPTION. 

The  ailerons  are  interchangeable  and  of  wood  construc¬ 
tion.  The  box  spar  consists  of  an  upper  and  lower  spruce 
flange  connected  by  webs  of  three-ply  mahogany.  Filler 
blocks  are  placed  in  the  spar  at  the  points  where  the  horn 
and  hinge  fittings  are  attached.  The  trailing  edge  is  of 
spruce  and  the  outboard  contour  member  is  an  ash  bow. 
All  of  the  ribs  have  basswood  webs  and  spruce  cap  strips. 
Details  of  the  aileron  may  be  seen  in  figure  22. 

TABLE  OF  WEIGHTS  AND  AREAS. 


! 

Weight. 

Area.  | 

Wt.  per 

sq.  ft. 

1  Aileron . 

Pounds. 

!  _  l 

Sq.ft. 
6.75  | 

Pounds. 

1.04 

Weight. 


Area. 


Weight  per  | 
square  foot.i 


1  Pounds. 

Square  feet. 

Pounds. 

Rudder . 

. |  5 

5. 1 

0.9S 

Fin . 

. ....}  4 

4.35 

Wires . 

1.21 

The  controls  consist  of  two  steel  tube  rudder  bars  placed 
side  by  side  with  a  horn  projecting  forward  from  the  middle 
of  each  rudder  bar.  The  extremities  of  these  horns  are 


There  are  ailerons  on  both  upper  and  lower  wings.  The 
aileron  on  the  the  upper  wing  is  actuated  by  a  strut  which 
connects  it  to  the  aileron  on  the  lower  wing.  The  aileron 
on  the  lower  wing  is  actuated  by  a  rod  which  runs  from  the 
single  aileron  horn  to  a  triangular  bell-crank  lever.  To  , 
the  triangular  bell-crank  lever  are  attached  the  two  control 
cables.  One  of  these  cables  is  continuous  through  the 
fuselage.  The  other  cable  passes  over  a  pulley  in  a  line 
about  which  the  twin  control  sticks  pivot  when  moved 
fore  and  aft,  and  crosses  over  to  the  lower  extremity  of  the 
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opposite  control  stick ,  which  is  below  the  pivot  line.  The 
twin  sticks  are  connected  by  a  steel  tubular  link  at  their 
lower  extremities,  which  causes  the  sticks  to  swing  simul¬ 
taneously.  The  interaileron  strut  and  the  aileron  horn 
are  not  attached  to  the  same  rib. 

PROCEDURE  FOR  TEST. 

The  wings  and  ailerons  were  mounted  on  the  fuselage  as 
for  flight.  A  spring  balance  was  attached  to  the  right  con¬ 
trol  stick,  in  order  to  register  the  pull  on  the  stick,  and  the 
right  upper  and  lower  ailerons  were  loaded  according  to 
the  loading  schedule  in  figure  23.  No  deflection  readings 
were  taken.  The  center  of  gravity  of  the  load  on  the  aile¬ 
ron  was  located  at  512  of  the  chord  from  the  hinge  center 
line. 

RESULTS. 

Figure  23  shows  the  results  of  the  test.  At  a  load  of  10 
pounds  per  square  foot  there  was  an  excessive  deflection  in 
both  ailerons.  At  a  load  of  20  pounds  per  square  foot  the 
link  connecting  the  twin  control  sticks  buckled.  Figure 
37  is  a  photograph  of  the  failure  of  the  connecting  link. 
The  triangular  bell-crank  lever  support  pulled  away  from 
the  spar.  Figure  38  is  a  photograph  of  this  failure. 

discussion. 

The  required  loading  per  square  foot  on  the  aileron  was 
35  pounds.  The  ailerons  showed  excessive  deflections 
under  a  load  of  10  pounds  per  square  foot  and  the  control 
mechanism  failed  at  a  load  of  20  pounds  per  square  foot. 

CONCLUSION. 

Since  the  abnormal  deflection  w'as  due  largely  to  the 
design  of  the  control  system,  and  since  the  control  system 
failed  so  soon,  no  conclusions  can  be  made  as  to  the  struc¬ 
tural  strength  of  the  ailerons.  It  is  evident,  however,  that 
the  control  system  is  weak. 

R  ECOM  MEN  D  ATIO  N  S. 

It  is  recommended  that  the  control  mechanism  be  rede¬ 
signed. 

FUSELAGE. 

DESCRIPTION. 

The  fuselage  is  of  steel  tube  and  wire  construction.  It  is 
rectangular  in  section  and  has  four  steel  tube  longerons. 
The  joints  are  welded  with  gusset  plates  in  the  comers, 
which  serve  as  anchorages  for  the  swaged  bracing  wires. 
The  mounting  for  the  rotary  motor  consists  of  a  reinforced 
sheet-steel  bulkhead,  which  supports  the  motor  directly 
behind  the  cylinders,  and  a  pyramid  of  four  steel  tubes, 
which  support  the  rear  end  of  the  crank  shaft,  and  which 
connect  the  longeron  bulkhead  joints  to  the  ring  which  sup¬ 
ports  the  crank  shaft.  There  is  a  door  on  the  right-hand 
side  of  the  fuselage,  which  is  locked  in  such  a  way  that  the 
stresses  in  the  upper  longeron  are  continuous  through  the 
door.  The  weight  of  the  fuselage  is  142.5  pounds.  De¬ 
tails  of  the  fuselage  may  be  seen  in  figure  24.  Figure  39  is 
a  photograph  of  the  engine  mounting. 

PROCEDURE  FOR  TEST. 

The  fuselage  was  hung  in  a  jig  in  such  a  way  that  it  was 
supported  at  the  wing  hinges.  The  fuselage  was  loaded, 
as  shown  in  the  loading  schedule  in  Figure  25.  The  spac¬ 


ing  of  the  deflection  points  is  shown  in  Figure  26.  The 
engine  load  was  hung  on  a  jig.  Figure  39  is  a  photograph 
of  this  jig. 

RESULTS. 

The  fuselage  failed  at  a  load  factor  of  10.  The  lower 
right  longeron  two  bays  back  of  the  cockpit  failed  by 
buckling.  Figure  26  shows  the  results  of  the  fuselage 
test.  Figure  40  is  a  photograph  of  the  longeron  failure. 

DISCUSSION. 

The  fuselage  was  required  to  support  a  load  factor  of  7. 

CONCLUSION. 

The  fuselage  supported  the  required  load  in  a  satis¬ 
factory'  manner. 

LEADING  EDGE  TEST. 

DESCRIPTION. 

The  wings  of  the  Dayton-Wright  TA-3  have  a  spruce 
leading  edge.  The  contour  from  the  front  spar  to  the 
leading  edge  is  maintained  by  two  laminated  formed  strips 
between  each  main  rib.  These  are  in  the  upper  surface 
only.  Fabric  covering  is  used. 

PROCEDURE  FOR  TEST. 

A  6-foot  section  from  the  upper  wing  panel  was  placed 
in  an  inverted  position  and  supported  along  the  spars.  A 
counterbalance  was  placed  on  the  rear  spar  and  the  leading 
edge  loaded  in  10-pound  increments  until  failure.  Figure 
27  is  a  diagrammatic  drawing  of  the  set-up  and  loading. 

RESULTS. 

At  a  load  factor  of  9  the  leading  edge  sheared  off  at  the 
face  of  the  front  spar.  Figure  27  gives  the  result  of  the 
leading  edge  test. 

discussion. 

The  leading  edge  was  required  to  support  a  load  factor  of 
14.  It  failed  at  9. 

CONCLUSION. 

The  leading  edge  did  not  support  the  required  load  in  a 
satisfactory  manner. 

RECOM  M  EN  DATIONS . 

It  is  recommended  that  the  leading  edge  be  strengthened . 

LANDING  GEAR  TEST. 

DESCRIPTION. 

The  landing  gear  is  constructed  of  steel  tubing.  It  has 
two  wheels  and  the  usual  “V  ”  struts  on  each  side.  There 
are  two  axles,  however,  which  cross  each  other  and  pivot 
on  the  opposite  side  of  the  fuselage  from  the  wheel.  The 
shock  absorber  cord  is  wound  on  fore  and  aft  spindles, 
which  are  located  at  the  apex  of  the  “V”  struts.  The 
weight  of  the  landing  gear  structure  is  60  pounds.  The 
weight  of  the  wheels  is  55  pounds.  Figure  28  is  a  drawing 
of  the  landing  gear. 

PROCEDURE. 

The  landing  gear  was  set  in  the  testing  jig  in  such  a  man¬ 
ner  that  the  line  of  reaction  coincided  with  a  line  passing 
from  the  wheels  through  the  center  of  gravity'  of  the  air- 
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plane.  The  center  of  gravity  of  the  testing  load  was 
directly  over  the  axle.  The  wheels  were  removed  and 
the  axles  set  in  cradles.  The  load  was  applied,  as  shown 
in  the  loading  schedule  in  Figure  29. 

RESULTS. 

The  landing  gear  failed  at  a  load  factor  of  0.  The  left 
rear  strut  buckled.  As  the  shock  absorbers  deflected  the 
axles  moved  laterally  in  the  cradles  1{  inches.  The  re¬ 
sults  are  tabulated  in  Fgure  29.  Figure  41  is  a  photograph 
of  the  failure. 

DI8CU88ION. 

The  landing  gear  was  required  to  support  a  load  factor 
of  7.5.  The  lateral  movement  of  the  axles  would  undoubt¬ 
edly  severely  stress  the  wheels. 

CONCLUSION. 

The  landing  gear  did  not  support  the  required  load  in  a 
satisfactory  manner. 

RECOMMENDATIONS. 

1 1  is  recommended  that  the  landing  gear  be  redesigned. 

TAIL  SKID  TEST. 

DESCRIPTION. 

The  tail  skid  is  formed  out  of  steamed  hickory.  It  is 
pivoted  in  the  middle  and  swivels  on  the  last  bottom  cross 
member  of  the  fuselage,  which  is  reinforced  by  a  tripod 
of  steel  tubes.  The  weight  of  the  tail  skid  is  7  pounds. 


PROCEDURE  FOR  TEST. 

The  fuselage  with  the  tail  skid  attached  was  hung  in  a 
jig  in  the  following  manner:  The  front  end  of  the  fuselage 
was  pivoted  about  a  transverse  axis  which  made  an  angle  of 
14°  with  the  horizontal.  A  load  of  287.5  pounds  including, 
the  weight  of  the  fuselage,  was  placed  on  the  rear  end  of 
the  fuselage  over  the  tail  skid  and  securely  fastened.  The 
tail  skid  was  then  lifted  off  the  floor  and  allowed  to  drop. 
The  height  to  which  it  was  raised  was  stepped  up  in  6-inch 
increments  until  the  failure  occurred. 

RE8ULT8. 

When  the  tail  skid  was  dropjied  from  a  height  of  18 
inches  the  following  failures  occurred:  The  cross  tubes  of 
the  fuselage  to  which  the  swivel  was  attached  was  rotated 
forward  and  upward,  deforcing  the  two  vertical  members 
of  the  reinforcing  tripod  and  breaking  the  horizontal  mem¬ 
ber.  The  skid  itself  was  slightly  cracked.  Figure  42  is 
a  photograph  of  the  failure. 

DISCUSSION. 

It  was  required  that  the  tail  skid  and  its  support  should 
withstand  a  drop  of  36  inches. 

CONCLUSION. 

The  tail-skid  support  did  not  meet  the  requirements  in  a 
satisfactory  manner. 

U  ECOM  MEN  DATIONS. 

It  is  recommended  that  the  fuselage  in  the  vicinity  of 
the  tail  skid  be  redesigned. 
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Fig.  31. 
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Fig.  34. 
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Fig.  35. 
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Fig.  39. 
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